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fT) (54) Title: AN ARRANGEMENT AND A METHOD TO DETECT A ZERO MOMENT EN A GEAR BOX 

^ (57) Abstract: The present invention relates to an arrangement and a method for detecting a zero torque in a stepped gearbox. The 
arrangement comprises a first sensor (15) arranged to sense a first parameter related to the number of revolutions of the input shaft 

S (4) of the gear box, a second sensor (16) arranged to sense a second parameter related to the number of revolutions of the output 
shaft (6) of the gear box and a control unit (11) arranged to receive measurement values concerning said first and second parameter. 

Q The control unit (1 1) is thereafter arranged to compare if the number of revolutions of the input shaft (4) of the gear box and of the 
output shaft (6) of the gear box correspond with regard to the gear ratio of the engaged gear in the gear box (5) and for detecting a 

^ zero torque in the gear box (5) if a different occurs. 
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An arrangement and a method to detect a zero moment in a gear box 



BACKGROUND OF THE INVENTION AND PRIOR ART 

The invention relates to an arrangement and a method for de- 
tecting a zero torque in a gearbox according to the preambles of 
the claims 1 and 8. 

In connection with a disengagement of a gear In a stepped 
gearbox in a vehicle without the use of a clutch, it is important 
that a torqueless state is the case in the mesh of teeth of the 
engaged gear. Otherwise, a disengagement of the gear results 
In a wear of the gear box and control members. Furthermore. In 
connection with a disengagement of a gear; when a torque is 
transmitted to the mesh of teeth, a comfort disturbing oscillation 
in the power train is initiated. The torqueless state In the gear- 
box has here been called a zero torque. A zero torque Is ob- 
tained In the mesh of teeth of the gearbox when the engine nei- 
ther transmits a positive or a negative torque. A positive torque 
is obtained when the engine drives the vehicle and a negative 
torque when the vehicle motor brakes. However, it Is difficult to 
measure and detect a zero torque In a mesh of teeth In a gear- 
box. 

SE 502 807 shows a method for controlling the torque of an en- 
gine with the purpose of obtaining a zero torque level in a gear 
box in connection with a gear changing. Here, the engine 
torque, which is required for the specific engine in order for a 
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zero torque to be obtained In the gearbox, is calculated. Tliere- 
after, the engine is supplied with a necessary amount of fuel In 
order to provide the calculated engine torque, 

SE 504 717 shows a further development of the above cited 
method. In addition to a calculation of the engine torque, which 
Is required for a zero torque to be obtained in the gear box. also 
a measurement is made, in connection with each gear changing, 
in order to evaluate if the calculated and modulated engine 
torque, In connection with a disengagement of a gear, was a 
correct zero torque. If this was not the case, a correction is 
performed at a following gear changing of the calculated zero 
torque with a value, which corresponds to the fault at the previ- 
ous disengagement of the gear. 

SE 507 436 shows a further method for allowing a correction of 
a calculated and modulated engine torque. Here, the number of 
revolutions of the output shaft of the gearbox is measured. If the 
shaft discloses a change of the number of revolutions immedir 
ately after that a gear has been disengaged, It is established 
that no zero torque was the case in the gearbox when the gear 
was disengaged. In such cases, a correction Is performed at a 
following gear changing of a calculated engine torque with a 
value related to the amplitude of the change of number of revo- 
lutions of the output shaft of the gearbox. 

SE 507 869 shows a method for controlling the engine torque at 
a gear changing of a vehicle. Here, the torsion of the driveshafts 
of the vehicle Is measured as a measure of the actual torque in 
the gearbox. An actual value of the torsion Is determined by sig- 
nal treatment of measuring signals concerning the actual engine 
speed and the number of revolutions of the driving wheels. The 
torque of the engine is here adjusted until the torsion Is zero 
whereupon a disengagement of the engaged gear Is performed. 
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The above known methods are functional but require advanced 
calculations which comprise a plurality of included parameters in 
order to be able to determine that engine torque, which corre- 
sponds to a zero torque in the gear box. In addition, it is compli- 
cated to supply fuel in such an amount that an engine exactly 
obtains a calculated engine torque, since, inter alia, the quality 
of the fuel may vary. Furthermore, the known methods are rela- 
tively time demanding and it would be desired to be able to re- 
duce the time it takes to control the engine torque and for de- 
tecting a zero torque in the gear box such that the engaged gear 
can be disengaged. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a method and 
an arrangement for detecting a zero torque in a gearbox in a 
simple and reliable way. Another object is to provide a detection 
of a zero torque, which allows a quick and uncomplicated control 
of the torque of an engine towards a zero torque In the gearbox. 

The first mentioned object is achieved by the initially mentioned 
arrangement and method, which are characterised by that which 
Is mentioned in the characterising parts of the claims 1 and 8. In 
the mesh of teeth between the teeth in a gearbox, there Is al- 
ways a certain play. Such a play results in, when an engine de- 
livers a positive torque, that the teeth In a mesh of teeth are In a 
first turning position in relation to each other and, when the en- 
gine delivers a negative torque, that the teeth in a mesh of teeth 
are In a second turning position in relation to each other. In 
connection with a change from a positive torque to a negative 
torque In the gearbox, a turning of the teeth In the mesh of teeth 
takes place between said first and second turning positions. 
Usually, this play appears during a short time period of 0.05 to 
0.10 seconds. Since the control unit, with a frequency of at the 
lowest 50 Hz but preferably a higher frequency, compares the 
number of revolutions of the input and output shafts of the gear 
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box, said play in the gear box may be detected as a deviation of 
the number of revolutions between said shafts when said turning 
occurs. Advantageously, the read parameters are the number of 
revolutions of the input shaft of the gearbox and of the output 
5 shaft of the gearbox. But also other parameters, which stand in 
a relation to these parameters, may be measured. For example, 
the engine speed may be measured instead for the number of 
revolutions of the input shaft in the gearbox if the engine and 
the input shaft in the gearbox are fixedly connected. 

10 

According to a preferred embodiment of the present invention, 
the control unit is arranged for detecting a zero torque In the 
gearbox when such a deviation attains a determined value. 
Since disturbances of different kinds may lead to smaller fluc- 

15 tuations of the measured parameter values, such a deviation 
ought at least attain a minimum value before one for certain may 
detect that a zero torque is the case in the gear box. Advanta- 
geously, said value of the deviation varies for different gears. 
Since the play in the mesh of teeth for low gears is larger than 

20 for high gears, it is suitable to let said value be larger for low 
gears than for high gears. 

According to another preferred embodiment of the invention, the 
control unit Is arranged to calculate a function, which comprises 

25 a relationship between the first parameter and the second pa- 
rameter. The relationship between said parameters discloses a 
constant relationship when a positive or a negative torque is the 
case in the gearbox. Advantageously, such a function comprises 
also a correction factor, which comprises the gear ratio of the 

30 engaged gear in the gearbox. With a suitable such correction 
factor, the value of the function is at least theoretically exactly 
equal to 1.00 when a positive or a negative torque is the case in 
the gearbox. If the engine is controlled such that a change from 
a positive torque to a negative torque Is obtained in the gear 

35 box, the input shaft of the gear box will, because of said play, 
during a changeover period, obtain a lower number of revolu- 
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ions ,n relation to the output shaft. Said function thereby ob- 
tams a value which is a couple of percents lower than 1 00 In a 
corresponding way, if the engine is controlled such thJ" a 
change from a negative torque to a positive torque In the aea^ 
5 box ,3 Obtained, the Input shaft of the gear box wi " duMng a 

tTTT * """-ber of revolutions n re 

latK,n to the output shaft. Said function thereby obtains a Talue 
Which ,s a couple of percents higher than 1.00. By calculatino 
the value of such a function, it may be determined in a rlTa Cy 

positive and a negative moment occurs. Consequently durino 
said change a zero torque Is the case in the gearbox ^ 

15 wh^*"^ *° l""'"*' ^""'Odiment of the Invention 

unlfi, T"^'"'^ " '° Performed, the controi 

un, is arranged to control the output torque of the engine such 
hat It IS adjusted In such a direction that a zero torque is al 
lowed to be indicated in the gear box. For exempt the fue 

20 torque of the engine. If a positive torque is the case in the gear- 
box, the supply Of fuel to the engine is reduced unti a negaHve 

case in the gearbox, the supply of fuel to the engine Is In- 
25 creased until a positive torque Is obtained such tha a zero 
torque may be detected during the change period Here it is nLf 
necessary ,0 exactly calculate how much fuel is to be suppi ed 

duced „ a substantially arbitrary but functionally way Thereby 
30 a zero torque may be obtained and detected relatively quickly 

According to another preferred embodiment of the invention 
»hen a gear changing Is desired to be performed, the control 
un" " «° ^^'-^^^ a gear chang^g mechan sm wh oh 

35 disengages the engaged gear when a zero torque Is detec^d in 
the gear box. As soon as a deviation related'to the numbed if 
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revolutions of the input and output sinafts of the gearbox is de- 
tected, the engaged gear is disengaged. Since the torqueless 
state in the gearbox usually only is the case during a time period 
of 0.05 to 0.10 seconds, a relatively quick activation of the gear 
changing mechanism Is required. 

According to another preferred embodiment of the invention, the 
output shaft of the gearbox is arranged to deliver a torque to a 
power train in a vehicle. Advantageously, the above described 
arrangement and method are used in a vehicle. Parameters re- 
lated to the number of revolutions of the output shaft of the 
gearbox may in principle be measured, anywhere at the power 
train. 

SHORT DESCRIPTION OF THE DRAWING 

In the following, a preferred embodiment of the invention is de- 
scribed as an example with reference to the attached drawing, in 
which: 

Fig 1 shows schematically an arrangement according to the 
present invention and 

Fig 2 shows as a graph the value of a zero torque detect- 
ing function with the time during operation of a vehi- 
cle. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
OF THE INVENTION 

Fig 1 shows schematically selected parts of a vehicle. The vehi- 
cle is driven by an engine 1. The engine 1 drives, via an output 
shaft 2 and a clutch 3, an Input shaft 4 of a stepped gearbox 5. 
The stepped gearbox 5 comprises a plurality of gears with a 
varying gear ratio. An output shaft 6 extends from the gearbox 
5, which output shaft is in engagement with a power train of the 
vehicle. The power train comprises a propeller shaft 7, an end 
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gear 8 and driveshafts 9. which are connected to the driving 
wheels 10 of the vehicle. In this embodiment, the clutch 3 is in- 
tended to be operated mainly only at the start and stop of the 
vehicle. At a gear changing between different gears in the gear- 
box 5 during travel, the clutch 3 is not intended to be operated. 
Consequently, the gear changing occurs with the clutch 3 in en- 
gagement as a rigid connection, which transmits a driving force 
between the output shaft 2 of the engine 1 and the input shaft 4 
of the gearbox. 



The gear changing system of the vehicle comprises an electric 
control unit 11. which Is arranged to obtain Information from a 
driver by a gear lever 12 when a gear changing is desired to be 
performed. Thereby, the control unit 11 activates a fuel Injection 
15 unit 13 in order to control the torque of the engine 1 such that a 
zero torque can be obtained in the gearbox 5. When a zero 
torque Is obtained in the gearbox 5. the control unit 11 activates 
a gear changing mechanism 14, which disengages the actual 
gear in engagement. Thereafter, the control unit 1 1 controls the 
fuel injection amount through the fuel injection unit 13 such that 
the engine 1 obtains a number of revolutions such that the gear 
changing mechanism 14 can engage a new gear. 

The arrangement for detecting a zero torque in the gear box 5 
comprises a first sensor 15 arranged to sense the number of 
revolutions of the Input shaft 4 of the gear box and a second 
sensor 16 arranged to sense the number of revolutions of the 
output shaft 6 of the gear box. Alternatively, already existing 
sensors in the vehicle may be used with advantage, which, for 
example, sense the speed of the engine 1, which corresponds to 
number of revolutions of the Input shaft 4 of the gear box, and 
the number of revolutions of the propeller shaft 7, which corre- 
sponds to the number of revolutions of the output shaft 6 of the 
gear box. The first 15 and second 16 sensors send a signal, re- 
lated to the measured number of revolutions of the respective 
shaft 4, 6, to the control unit 11. The control unit 11 calculates 
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With a frequency of, for example, 100 Hz a zero torque detecting 
function f. The control unit 11 calculates the function f at least 
when a gear changing signal is obtained from the gear lever 12 
but may also with advantage calculate the function f substan- 
tially continuously. The function f states the relation between the 
number of revolutions of the input shaft 4 of the gearbox and the 
number of revolutions of the output shaft 6 of the gearbox cor- 
rected with the gear ratio of the engaged gear. The value of the 
function f is, at a completely rigid connection in the gearbox, 
1.00 at least theoretically when a positive or a negative torque is 
transmitted In the gearbox 5. 

Fig 2 shows a graph, which describes how the value of the funcr 
tlon f varies with the time t during the travel of a vehicle. During 
a first time period I, the vehicle is motor braked and it is thus 
driven with a negative torque in the gearbox 6. In the mesh of 
teeth between the teeth in a gearbox 5, there is always at least 
a small play. Such a play results in, when the engine 1 delivers 
a positive torque, that the teeth are located in a mesh of teeth in 
a first turning position in relation to each other and, when the 
engine 1 delivers a negative torque, that the teeth are located in 
a mesh of teeth in a second turning position in relation to each 
other. During the first time period I, when a negative torque is 
transmitted In the gear box 5, the teeth are in the second turning 
position and the input shaft 4 and the output shaft 5 of the gear- 
box 5 disclose a completely corresponding number of revolu- 
tions with regard to the engaged gear in the gearbox. Conse- 
quently, the function f is here substantially constant 1.00. The 
smaller variations of the function f, which occurs, originate from 
vibration motions between the teeth in engagement and meas- 
uring disturbances. 

In the end of the first time period I, the driver of the vehicle de- 
cides to engage a new gear. A control signal Is sent from the 
gear lever 12 to the control unit 11, which activates the fuel In- 
jection unit 13 such that the engine 1 obtains an increased fuel 
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supply. The torque of the engine 1 delivered to the input shaft 4 
of the gearbox increases and a positive torque is obtained in the 
gearbox 5. In connection with a change from a negative torque 
to a positive torque, a turning of the teeth in the mesh of teeth 
take place from the second turning position to the first turning 
position. Usually, such a play appears during a short time period 
II of 0.05 to 0.10 seconds. During such a turning of the teeth a 
zero torque is obtained in the gearbox. Since the control unit 11 
obtains information, with at least a frequency of 100 Hz, about 
the number of revolutions of the Input 4 and output 6 shafts of 
the gear box, said play In the gear box 5 may be detected as a 
deviation of number of revolutions between the shafts 4 6 when 
said turning takes place. The input shaft 4 obtains In the play 
during the time period II, a higher number of revolutions than the 
15 output shaft 6. The value f of the function calculated by the con- 
trol unit 1 1 therefore, during the time period ll, a higher value 
than 1.00 obtains. In order to with certainly detect that a tor- 
queless state Is the case, the control unit 11 detects a zero 
torque in the gearbox 5 first when a deviation from the value 
1.00 attains a determined value a,. The value of the deviation a, 
may vary for different gears. In Fig 2, the deviation a, is of 
about 1%. When said deviation is obtained, the control unit 11 
activates the gear changing mechanism 14. which disengages 
the engaged gear. Thereafter, the control unit 11 activates the 
injection unit 13 In order to control the speed of the engine 1 
such that a new gear may be engaged. 

During the following time period III, the vehicle is driven with a 
positive torque in the gearbox 5. During the third time period m 
the teeth are In the first turning position and the input shaft 4 
and the output shaft 5 of the gear box 5 disclose a correspond- 
ing number of revolutions with regard to the engaged gear in the 
gear box 5. The function f is here substantially constant 1 00 At 
the end of the third time period III, the driver Initiates that a new 
gear is to be engaged. A control signal is sent from the gear 
lever 12 to the control unit 11. which activates the fuel Injection 
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unit 13 such that the fuel amount supplied to the engine 1 de- 
creases. The delivered torque of the engine 1 to input shaft 4 of 
the gear box decreases and a negative torque is obtained in the 
gearbox 5. In connection with the change from a positive torque 
5 to a negative torque In the gearbox 5 a turning of the teeth in 
the mesh of teeth from the first to the second turning position 
occurs. The input shaft 4 obtains, during said turning, a lower 
number of revolutions than the output shaft 6. The function 
value f calculated by the control unit 11 obtains, during the time 

10 period IV, therefore a lower value than 1.00, In order to with' 
certainly establish that a torqeuless state is the case, the control 
unit 11 detects a zero torque In the gearbox 5 first when such a 
deviation attains a determined value a2. The value of the devia- 
tion 32 varies for different gears and corresponds substantially 

15 the value for the corresponding gear. In Fig 2, the deviation 
32 is about 1%. When a function vslue f is obtsined which corre- 
sponds to the deviation 32, the control unit 11 activates the gear 
changing mechanism 14, which disengages the existing gear in 
engagement. Thereafter, the control unit 11 activates the Injec- 

20 tion unit 13 In order to adjust the fuel Injection amount for the 
purpose of controlling the speed of the engine 1 such that a new 
gear may be engaged. 

The invention is not in any way restricted to the described em- 
25 bodiment but may be varied freely within the scope of the 
claims. The Invention is not restricted to only be used in order to 
allow a torqueless disengagement of a gear in a gear box but 
may be used In an essentially arbitrary situation where it is de- 
sired for detecting a zero torque in a gearbox. In Fig 1, a manusi 
30 gear changing method is described where the driver with the 
gear lever 12 engages a desired gear. The invention is of course 
also applicable In connection with automatic and semi-automatic 
gear changing methods, I.e. when the control unit 11 determines 
when a gear changing is to occur and which gear that Is to be 
35 engaged. 
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Claims 

1. An arrangement for detecting a zero torque in a stepped gear 
box, wiierein tlie stepped gear box (5) comprises an Input shaft 
(4) arranged to obtain a torque from an engine (1) and an output 
shaft (6) arranged to deliver a torque to an object (7-9), and 
wherein the arrangement comprises a first sensor (15) arranged 
to sense a first parameter, which is related to the number of 
revolutions of the input shaft (4) of the gear box, a second sen- 
sor (16) arranged to sense a second parameter, which is related 
to the number of revolutions of the output shaft (6) of the gear 
box, and a control unit (11) arranged to receive measurement 
values concerning said first and second parameter, character- 
ised In that the control unit (11) Is arranged to compare If the 
number of revolutions of the input shaft (4) of the gear box and 
of the output shaft (6) of the gear box correspond with regard to 
the gear ratio of the engaged gear in the gear box (5) and for 
detecting a zero torque in the gear box (5) if a deviation occurs. 

2. An arrangement according to claim 1, characterised in that 
the control unit (11) Is arranged for detecting a zero torque in 
the gear box (5) when such a deviation attains a determined 
value (ai, aa). 

3. An arrangement according to claim 2, characterised in that 
said determined value of the deviation (ai, 82) varies for differ- 
ent gears. 

4. An arrangement according to any one of the preceding 
claims, characterised in that the control unit (11) is arranged to 
calculate a function (f), which comprises the relationship be- 
tween the first parameter and the second parameter. 

5. An arrangement according to any one of the preceding 
c\a]ms, characterised In that when a gear changing is desired to 
be performed, the control unit (11) is arranged to control the 
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output torque of the engine (1) such that it is adjusted in a di- 
rection such that a zero torque is allowed to be indicated in the 
gear box (5). 

5 6, An arrangement according to any one of the preceding 
claims, characterised in that when a gear changing is desired to 
be performed, the control unit (11) is arranged to activate a gear 
changing mechanism (14) which disengages the engaged gear 
when a zero torque is detected in the gear box (5), 

10 

7. An arrangement according to any one of the preceding 
claims, characterised In that the output shaft (6) of the gear box 
is arranged to deliver a torque to a power train (7-9) In a vehi- 
cle. 

15 

8. A method for detecting a zero torque in a stepped gear box, 
wherein the stepped gear box (6) comprises an input shaft (4) 
arranged to obtain a torque from an engine (1) and an output 
shaft (6) arranged to deliver a torque to an object (7-9), and 

20 wherein the method comprises the steps of sensing a first pa- 
rameter related to the number of revolutions of the input shaft 
(4) of the gear box, sensing a second parameter related to the 
number of revolutions of the output shaft (6) of the gear box and 
receiving measurement values concerning said first and second 

25 parameter, characterised in that the method also comprises the 
steps of comparing if the number of revolutions of the input shaft 
(4) and the output shaft (5) of the gear box correspond with re- 
gard to the gear ratio of the engaged gear in the gear box and 
detecting a zero torque in the gear box (5) if a deviation occurs. 

30 

9. A method according to claim 8, characterised bv detecting a 
zero torque in the gear box (5) when such a deviation attains a 
determined value (ai, aa). 
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10. A method according to claim 9, characterised by varying 
said determined value of the deviation (ai, aa) for different 
gears. 

5 11 A method according to any one of the preceding claims 8-10, 
characterised bv calculating a function (f) which comprises the 
relationship between the first parameter and the second pa- 
rameter. 

12. A method according to any one of the preceding claims 8-11, 
characterised bv. when a gear changing is desired to be per- 
formed, controlling the output engine torque such that it is ad- 
justed in such a direction that a zero torque is allowed to be in- 
dicated in the gear box (5), 

13. A method according to any one of the preceding claims 8-12, 
characterised bv. when a gear changing is desired to be per- 
formed, activating a gear changing mechanism (14) which dis- 
engages the engaged gear when a zero torque is detected In the 
gear box (5). 

14. A method according to any one of the preceding claims 8-13, 
characterised in that the output shaft (6) of the gearbox delivers 
a torque to a power train (7-9) in a vehicle. 



INTERNATIONAL SEARCH REPORT 



Intemational appUcatioii No. 
PCT/SE 01/02766 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7: B60K 41/06, F16H 61/04 

According to Internationa] Patent Claadficatjon (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Mimmimi documentation searched (classification system foUowed by classification symbols) 

IPC?! B60K, F16H 



Documentation seardied other than minimum documentation to the extent that such documents are 'mduded in the fields searched 

iSE,DK,FI,NO classes as above 



Electrdnic data base consulted during the international search (name of data base and. where practicable, search terms used) 



EPQ-INTERNAL, WPIDATA> RAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtation of documeat, with indication, where appropriate, of the relevant passages 



Relevaat to daim No. 



SE 507436 02 (SCANIA CM AB), 8 June 1998 
(08.06.98) 



SE 504717 C2 (SCANIA CV AB), 14 April 1997 
(14.04-97) 



SE 502807 C2 (SCANIA CV AB). 22 November 1996 
(22.11.96) 



US 5582558 A (F.A. PALMERI ET AL), 
10 December 1996 (10.12.96) 



1-14 



1-14 



1-14 



1-14 



~[ Further documeats arc Kated in the continuadcn of Beat C See patent &mily annex. 



* Speda] categories of cited documents 

'A* document defining the general state of the axt wbich is not cooddered 

to be of patticnlar rdevance 
'E" earlier eppHcaSiaa. at patent tut puUidicd on or after the intenaiiana] 

filing date 

'L* doGomentntaidi may teowdotlfats on priority dain<^ or «^ 
dtedto estaiblish the putsli cation date of another dtadoa or other 
qwdal reason (as ^edfied) 

'O' docuznent refcizing to an oral disdosore, nse, esdiibitian or other 



'P" document puhli^ed prior to Mie intematiQnal filmg date but later flian 
&e priority date daimcd 



later document published after the intematiaaal filing date or prioiitx 
- date and not in conflict with the arolicatian bat dted to imder^and 
\ht principle or fiieory unded^g ue invention ' 

'X* document of particular rdevance: the d aimed invention cannot be 
considered novd or camiot be consdcred to Involve en inventive 
st^ vdxen the document is taken alone 

* 'Y' doc i m i mr of particolar rdevance: the daimed invention cannot be 
, .considered to involve an iivoitive stra vAenihe document is 
CQocnhined with one or more other such' docuxncsnts^ siuh conabinatton 
being obvious to a person dlQed in the ait 

document member of the came patent family 



Date of tibe actual completion of the Intemational seardi 



18 February 2002 



Date of mailing of the Uiteroational search report 

1 2 -03- 2002 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box.5055,S-102 42 STOCKHOLM 
FacamUe No. +46 8 666 02 86 • 



Form PCr/ISA/aiO (second sheet) (Ju^ 1998) 



Authorized officer 

Per-Olof Warnbo / MRo 
tdephone No. -H 46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 
Information oa patent feininy members 



Patent document 
cited in search report 



Publication 
dat£ 



SE 



28/01/02 

Patent family 
menjber(s) 



507436 C2 08/06/98 



Intemafional appUcatioa No. 

PCT/SE 01/02766 

Publication 
date 



EP 0993388 A 19/04/00 
SE 9702611 A 08/06/98 
WO 9902360 A 21/01/99 



SE. 



504717 C2 14/04/97 



BR 
EP 
EP 
JP 
JP 
SE 
US 
US 



9700798 
0787619 
0873563 
9264165 
11505926 
9600454 
5859886 



5866809 A 



06/10/98 
06/08/97 
28/10/98 
07/10/97 
25/05/99 
14/04/97 
12/01/99 
02/02/99 



SE 



502807 C2 22/11/96 



OE 
SE 
US 



19509139 A 
9401653 A 
5595551 A 



16/11/95 
14/11/95 
21/01/97 



US 5582558 A 10/12/96 



AU 
AU 
BR 
OE 
EP 
WO 



712265 B 
6680196 A 
9609805 A 
69616060 D 
0837788 A,B 
9704983 A 



04/11/99 
26/02/97 
06/07/99 
00/00/00 
29/04/98 
13/02/97 



form PCryiSA/zio (patent family annex) (Jujy 1998) 



